










The thesis entitled “Towards the synthesis of camptothecin analogues and development of new methodologies” has been divided in to three chapters.
Chapter-I: This chapter deals with an introduction to cancer, including some of potent anticancer biogenetically novel alkaloid, marine macrolides and the approaches cited in the literature total synthesis of camptothecin analogues, including the total syntheses.
	Chapter-II: This chapter deals with towards the synthesis of camptothecin analogues.
Chapter-III: This chapter describes the development of new methodologies pertaining to the application of microwave radiation in organic synthesis. Including one-pot synthesis of -aminophosphonates, aynthesis of aryl hydrazides and stereoselective synthesis of aryl- substituted (E)-and (Z)-allyl iodides and bromides.
Section-A: This section describes montmorillonite clay-catalyzed one-pot synthesis of -aminophosphonates. 
Section-B: This section describes the InCl3-SiO2 catalyzed electrophilic amination of Arenes: as a facile and rapid route aryl hydrazides.
Section-C: This section describes the montmorillonite clay-catalyzed stereoselective synthesis of aryl- substituted (E)-and (Z)-allyl iodides and bromides. 







Synthesis of camptothecin analogues

In continuation of our programme on the synthesis of biologically active antitumor agents, we under took a demanding programme on the total synthesis of camptothecin analogues. 








By a retrosynthetically analysis compound 2 can be cleaved into two major fragments tricyclic amine 3 and a chlorolactone 4 (Scheme 1).




































Further treatment of 6 with 5 in the presence of 3-4 drops of H2SO4 in MeOH at 65oC for 6 h. gave 19. in 60% yield as a solid. Reduction of compound 19 with LAH THF at 0oC - r.t for 12 hr yielded diol 20. Compound 20 as treatment with MsCl in the presence of Et3N in DCM at 0oC under nitrogen atmosphere afforded compound 21, which was unstable to column chromatography. Immediately therefore treatment with liq. NH3 in MeOH (6:4) afforded compound 3 in 27% yield. 
Synthesis of chlorolactone 4:
Furfuryl alcohol was treated with propargyl bromide in presence of aq. NaOH and tetra butylammonium hydrogensulfate (PTC) to give the alkylated terminal alkyne 22 in 70% yield. The alkynyl group in Compound 22 on treatment with potassium tert-butoxide in tert-butanol at 83oC, underwent isomerization to on allene followed by an intramolecular Diels-Alder reaction and base induced ring opening to afforded uneventfully the cyclised compound 23. The double bond in compound 23 was reducted using hydrazine hydrate and hydrogen peroxide in EtOH at –10OC  to obtained compound 24. Protection of the secondary hydroxy group of compound 24 as its benzyl ether using NaH yieded compound 25 in 70% yield. 

















Condensation of pyrroloquinoline (23) with chloro lactone (4):
	The coupling reaction in between pyrroloquinoline 3 and chloro lactone 4 was achieved by using pyridine anhydrous acetonitrile to afford aldehyde 27 which was further treated with sodiumacetate and acetic anhydride to furnish the benzyl ether 28 in a 25% overall yield. (Scheme 5).  






































Microwave assisted organic reactions
The rapid heating of foodstuffs in microwave ovens is routinely used by a significant proportion of mankind. However people have recognized other potential applications for this method of heating and scientists engaged in a number of disciplines have applied the rapid heating associated with microwave technology to a number of useful processes. The technique has also found use in range of decomposition processes including hydrolysis of proteins and peptides. Application to inorganic and solid state synthesis has also been shown to have significant advantages. The purpose of this review is to highlight the applications of microwave radiation to organic reactions, organic synthesis is an area, which can benefit significantly from this technology
Section-A: Montmorillonite clay-catalyzed one-pot synthesis of -aminophosphonates














































Section-B: InCl3-SiO2 catalyzed electrophilic amination of arenes: a facile and rapid synthesis of aryl hydrazides




Aryl hydrazides were formed in high yields in short reaction time when the reactants were admixed with InCl3-SiO2 in Erlenmeyer flask and exposed to microwave irradiation at 450 W using BPL, BMO-7—T focused microwave oven (Scheme 8). The reactions were clean and completed in 2-6 min with high regioselectivtiy. The less reactive substrates like anisole, naphthalene, 3,4-dimethoxybromobenzene, 1,4-dimethoxybenzene and xylene smoothly underwent electrophilic amination to afford corresponding hydrazides in good yields under microwave irradiation. The electrophilic amination reaction of arenes with diethyl azodicarboxylate in the presence of BF3.OEt2 or CF3SO3H, or TFA resulted in a complex mixture of products and also the amination was much slower using LiClO4 as a catalyst compared to reactions carried out in the presence of indium trichloride-SiO2 under microwave irradiation. The reaction rates and yields were dramatically enhanced by microwave irradiation. This is due to the absorption of microwave energy by the polar media as well as polar reactants, which generates heat energy as required to promote the amination reaction. The reaction is highly regioselective affording high yields of products in a short reaction time.































































Section-C: Montmorillonite clay-catalyzed stereoselective synthesis of aryl- substituted (E)-and (Z)-allyl iodides and bromides
The Baylis-Hillman reaction continues to attract organic chemists as it constructs a novel cabon-carbon bond between the -position of activated alkenes and carbon electrophiles leading to the formation of synthetically attractive and useful class of molecules with chemospecific functional groups. 
Several methods have been developed for the direct conversion of 3-hydroxy-2-methylene alkanoates to 2-(halomethyl) alk-2-enoates, including those using HBr-H2SO4, NBS-Me2S, PBr3, MsCl-Et3N and CuBr2-silica gel. Recently, the synthesis of 2-(halomethyl) alk-2-enoates has been reported from the acetyl derivative of Baylis-Hillman adducts using MgBr2-THF and AlCl3-CH2Cl2. however, there is no report of the synthesis of allyl iodides from Baylis-Hillman adducts. 
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